Introduction
The efficient and optimum economic operation of electric power system has always occupied an important position in electric power industry. In recent decades it is becoming very important for utilities to run their power system with minimum cost while satisfying their customers demand all the time and trying to make profit. With limited availability of generating units and large increase in power demand ,fuel cost and supply limitation, the committed units should serve the expected load demand with the changes in fuel cost and the uncertainty in the load demand forecast in all the different time intervals in an optimal manner. The basic problem is to be able to meet the demand with the minimum possible cost.
In order to have most economic operation and ensure optimum utilization, it becomes necessary to operate various power plants located in region in an integrated system. For this purpose all the power plants are connected together and centrally supervised and controlled. The proper coordination of the generation of electrical power in a group of power plants connected to a common grid system leads to considerable saving as compared with the same loads fed from a number of independent power plants. First of all, it enables the total generating capacity to be reduced, since less spare capacity is required, secondly, it allows the system to be planned so that the maximum size generating unit is installed and thirdly, it enables the power plant to be loaded so that the minimum amount of fuel is consumed by concentrating generation in most efficient power plants (Galpter 1995) .
Economic dispatch is defined as the process of allocating generation levels to the generating units in an interconnected power system, so that the system load is supplied entirely and most economically. It is a useful tool in power engineering field to ensure that the best electrical and financial performance can be attained. The objective of the economic dispatch problem is to calculate the output power of every generating unit so that all demands are satisfied at minimum cost, while satisfying different technical constraints of the network and the generators. In this problem, the generation costs are represented as curves and the overall calculation minimizes the operating cost by finding the point where the total output of the generators equals the total power that must be delivered.
II. Economic Load Dispatch
Economic load dispatch is defined as the process of allocation generation levels to the on-line units so that systems load may be supplied entirely and most economically. Since the utility owned all the generation, transmission and distribution systems, all planning, operating and controlling could be centralized and performed only by the system controller (Wood, Allen J. & Wollenberg, Bruce F., 1996). Generators submitted cost curves to the system controller, and the system controller used a minimization process to dispatch the least expensive plant first. It is normally assumed the relationship between fuel input (F) and power output (P) can be express with an equation of the form:
The fuel cost function of generator that is usually used in power system operation and control problem is represented with a second-order polynomial as shown in equation. 4 
Sum up the entire Pi for the power system i.e. 
III. Computational Algorithms
Step1. Total power demand would be given.
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IV. Analysis Of The Viability Of Generating Units
Economic efficiency measures how resources are used in relation to the quantity of electric power produced. Economic Efficiency=Fuel Cost/Power generated (N/MWHr)
V. Cigre Test System
This system has 14 units, 14 buses and 10 lines. Units Cost data and system load demand are give respectively in Table 1 .0 and 2.0 
VI. Aep 30 Bus System
This system has 6 units and 41 lines. Table3.0 shows the units cost data and Table 4 .0 shows the load demand. Cases A to C are based on the CIGRE system while Case D is based on the AEP system. The AEP and CIGRE systems are tested for different cases. Table 5 .0 shows when the generators are dispatched individually so that different power are allocated to different generators and power demand can be met irrespective of the fuel cost/operational cost., the table also shows the fuel consumption for each power generated when all the units are dispatched in a power pool. It can be observed from the results that 2.73% saving in the total fuel cost or 2.522% in N/ MWHr can be achieved in one hour. Which means, for one whole day the total costs of more than 90000 N/Hr or N1.3402/ MWHr has been saved. The proposed techniques and approach give better results in terms of costs optimization. In this case, it can be clearly proved that applying the optimal solution techniques can lead to remarkable cost optimization and increase profits for generation companies. From the results in Table 5 .0, we can see that if the system is dispatched together or as a "pool", there is a saving in total cost. After this type of centralized dispatch is implemented, the savings can be split among the generating entities in the pool. This is one of the main advantages of trading energy by a power pool based system.
Case A: Advantages Of Power Pooling

Table5.0: Advantage of power pool
Case B: Impact Of Generator Outage
This case examines the cumulative effect of generator outages. In this case some generators were simulated to have no output as it can be seen below; the input data for this case is shown in Table 3 .0 .The results of the dispatch of this system are shown in table 6.0.Also the table 6.0 shows the fuel consumption for each generating unit if there is power outage and fuel cost saved. 
Results For Case B
In this case, it can be seen that the cumulative effect of having multiple problems with a power system can lead to devastating effects to the electricity market. The system operating cost increases by 90%. Table 6 
=8.845%
It can be observed from the results that 9.412% saving in the total cost and 8.845% in N/MWHr can be achieved per day. That means, for one whole day the total costs of more than 13000N/Hr or 4.7054N/MWHr has been saved. The generator outage of any unit is not only raised the system fuel cost/MWHr by about 8.845% but also increased the total operating costs of all the other generating entities by about 9.4%.The proposed techniques and approach give better results in terms of costs optimization. In this case, it can be clearly proved that applying the optimal solution techniques can lead to remarkable cost optimization and increase profits for generation companies.
Case C: Effect Of Varying Demand-Side Load
In this case, the load that was constant for all the above cases at 2000 MW is varied from 2000MW to 3300 MW. The dispatch of various values of load was conducted in Table 7 .0. 
Results For Case C
The results for the system incremental cost and operating cost were plotted for the various load levels. From figure 8.0, it is observed that operating rises linearly to incremental cost with ascending load values. Therefore, it can be concluded that operating costs and the system incremental cost λ are directly proportional to the demand load. They follow an approximately linear trend in relation to the changing load. Table 7 .0 and fig 8.0 show that operating cost and incremental costs are directly proportional to the demand load in any integrated power system. It has been found that the value of fuel cost has significant impacts on the total amount of power dispatched and overall cost of operation. It can be noted that the power dispatch depends on the cost of fuel when the cost of fuel in the system is low, the power dispatched increases significantly i.e. Fuel cost is directly proportional to the power dispatched by each power generating station.
Case D: Effect Of Unit Commitment
In this section the effect of the type of dispatch used on unit commitment is examined in a deregulated marketplace. The test case used here is based on an example from Saadat with a few minor changes and is based on the AEP system with data in Table 8 .0 In a deregulated marketplace, the generators with the cheapest Fuel Cost/incremental cost will be chosen to dispatch first. As seen in Table 9 .0, Generating Unit No. 6 is the most expensive while Generating Unit No. 1 is the cheapest in terms of fuel cost and N/MWHr. Hence, Generator Unit No. 1 would be dispatched first and Generator Unit No.6 last. With full load being 4000 MW and assuming negligible losses the Generating Units will be dispatched as shown in Table 9 .0. This is because generator 1 is not only the cheapest but also one which has the best generating capabilities in the system .It is also realized that cheaper generators will have higher profit margins regardless of the spot prices. Therefore, it is advantageous for companies to own a greater number of cheap generators along with a few expensive ones. Those expensive generators can be used as backup units for emergencies. From these results obtained, it can be concluded that types of generators owned by companies affect their overall revenue. Table 7 =0.175% It can be observed from the results that 0.065% saving in the total cost and 0.175% in N/MWHr can be achieved per day. That means, for one whole day the total costs of more than 500N/Hr or 0.320113N/MWHr has been saved. The proposed techniques and approach give better results in terms of costs optimization. In this case, it can be clearly proved that applying the optimal solution techniques can lead to remarkable cost optimization and increase profits for generation companies.
VII.
Conclusions And Recommendations
Contribution Of The Work
Over the years and under the government-controlled agencies for electricity production the public has never had the privilege of knowing the cost of each unit of electric energy produced by the power generating companies in each country. With the current deregulation of power industries all over the world. This research work found it necessary to analyze the cost of producing electricity in some major stations so that it will be a guide for prospective investors that that want to invest in the industry.
Conclusions
In this research work, Langrage Relaxation method was applied to solve the economic load dispatch problem with security constraints. The approach was tested on the AEP and CIGRE test systems. The main security constraints considered are the generated active power limits and total power demand.
Considering the cases and comparative study presented in this work, Lagrange Relaxation Economic Load Dispatch algorithm appears to be very efficient in particular for its fast convergence to the global optimum and its interesting financial profit. This method is highly appropriate for on-line applications in power systems. The Lagrange Relaxation (LR) has been applied on power system with 14 generating units. It has been established that the use of LR for obtaining optimal number of generating units under given load conditions,
